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Mariner IV was more than an extraordinary’ fechnologrcal achlevement, it was an

g _event of major scientific significance. The pictures showing a heavily cratered surface,
N * devoid of evidences of @ queous erosion or mountain building activity, and the observed
~— 0“, b —L\y,v- -3VE n?f"{)’h.
g } ~ \"‘ absence of a magnetic field are new, fresh clues to the nature and history of Mars. Not-
. 5
3 1: 4 only has.the public image of the "mysterious planet” been directed away from that of
3 :
™= t« = b
RO G f intelligent life residing on an earfh hke planet by this new information, but the opinions
Sxf\ \; ,/"‘\‘.:\\-_ l- 2% /(wr‘/"a;,!_. =4 1— g D .rJJ,
VN of specrallsts have also been sharp|y focused. Z’/‘?WMMa witle Ale foly L Con culs f
8 o S the
o §’ 2~ Onlya week before/ Mariner IV encounter with Mars in July, a broadly representative
TR
; ;’J\{Cgroup of scientists was meeting at Wood's Hole Massachusetts under the aegis of the
I m\‘Ncﬂ'ional Academy of Sciences. Their task was to consider the most important objectives
ht <
\{ 'f

- §i for the lunar and planetary exploraflon program of the United States over the next decade \

Z Mars recerved&rhcular attention. The search for ev1dences of an ancient ocean on Mars

_Au

was éonsidered to be among the most important tasks . The geologists in the group discussed
MM

/

the possibility that layers of sedlmenfary strata whlch had-formed on the bottom of such ancient

“
ge disclosed in close-up photography by tell-tale erosional patterns. Three

s than one percent of the surface of the

weeks later the Mcrmer IV pictures, coveri s
n%\u ‘!' o‘(r";( e

. planet af a resolution no better than a mlle or two neverfheless made it clear fhat any large

scale physiographic relics of ancient Martian oceans, had they ever existed, almosf cerfcunly

il T

\ have been erased by the subsequent meteorite and asfermdal bombardment'so vividly recorded

there now.
- e, . .«
Similarly,,m:e scientists at Wood's Hole had pointed out that large scale internal activity

such as that which produces mountains and earthquakes on the earth, even the continents

]Af lF’roi‘esi,or of Plcms‘s ry Sciences, Division of Geological Sciences, Califomia Inst.
90 echno ogy, Pasadena; Associate Experimentor on Mariner IV Television .
Professor of Genetics, Sranford-Medlca School, Palo Alto, Calif,; Co-chairman, National

Academy of Sciences ‘Summer Study "Biology and the Explorahon of Mc:rs" (Summer, 1964) .
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and oceanic basins themselves, should also leave tell-tale topographic signatures on the

Martian surface if fhaf'))lanef were also internally dynamic. The-degree—of preservation-
Rt M aaniaa b shgurs a-

othe -present crai‘ered surface, free from the destructive effects of major mountain building

achvuty,._ls_apparen#—a-n-t-he-Mermm—Pv‘?hobgreph)a This limited visual reconnaissance .
o2l hre sl /3y Coreapt i Fon uﬂ»M;
I ¢ te
suggests, but does not prove, that Mars has been qunesenhsmce the present surface formed,
if not always. The absence of a detectable magnetic field is an additional strong bit of
evidence in favor of a passive planet, particularly because Mars spins on its own axis as
rapidly as does the earth. The earth's magneﬁc field is generally believed to result in
some way from the interaction of a hqund core with ifs high spin rate .

c/‘.—(—n"ml.zﬁ- PR t‘n L lJ-L_ s

Thus Mariner IV has , in e-veritable-instant, changed even some.of the questions

—ccr‘-«(ﬂll'f!"7 (M»/rux’&'n,
scnenhs#s—would—place—e#—highesf-pﬂow It has pushed Mars closer to the\Moon in cosmic
Mdn—v Aannil., WW o auit Ho

genealogy than many scientists had thought previously; it has narrowed-and-sharpened the

S
discussion of the age cnd nature of Mar's surface . It hes-been-a-mostresounding scientific
18 the seC ol 2liaionc
success beceuse%cquedﬂnd'fewmed new facts about Mars, facts forever beyond our reach

from the surface of the earth, facts even par’rly beyond our imagination, -T
M Tha w.,/wfmp:’cm wAhAdn M Ay

~too-li: #ﬂWouuhw:faceaﬂMmapowhmhﬁeH&speM&eﬁemdy

W
Mafiner IV was preeminently a scientific exglorcxhon Its success is the\unpredlctable

result of a bold look at the surface of another planet. " There simymly was no way emme-to be
W PR Wy VPN W

sure that etteast=somre significant p}hésiogrcphic features would be present in the pictures.
n A ‘e palan

The Earth rhe%genm#y—mold-nd—bmwn#emng-&phofogmphed-fmmular ‘manner,
M Mact uphde Wt huma. T rovcdn virma Poan el bo sl S

excep#—fep—e*fenswe—wefervup'UMDUd“puﬂemrund'o‘ceans‘ Yet the United States had the

imagination to take a chance on exploration and had also the skill to make it succeed

technically.

S
( The meaning of Mariner IV today is that we have reached an historic milestone in Man's
exploration of the universe around him: we now have the confident capability to explore
directly the nearby-planets. The meaning of Mariner IV for the future is that we can have

}’SL confidence that that exploration will return even greater scientific dividends. Mariner IV is
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a spectacular remmder that a wondrous new episode in the Age of Exploranon is beginning .

We may expand our consciousness to include the planets if we really wish to .

o e i e —— s

But where next? Isn'f Mdrs 5o obwously like the Moon that we should concentrate on
some other planet? Isn't it apparent that Mars is lifeless? Our answer to such rhetorical
questions would be to emphasize the lessons we have just learned. Explore! if a tiny bit
of exploration has been so rewarding, imcgine what can be hoped for with the vastly larger
capability now becoming available.

The «quest for extraterrestrial life is the greatest challenge we can imagine . The
surface of Mars is still the best place by far to start that search. Certainly, it would have
been particularly exciting if dried up ocean bottoms and ancient river drainage patterns had

characterized the terrain. Then we would have felt almost certain that life once existed

there. Furthermore, laboratory experiments have shown that even some terrestrial micro-

organisms can live and multiply under present Martian surface conditions \Hence many

scientists feel that if simple life ever had gotten started on Mars, there should still be some

there .

The Mariner IV pictures, of course, do not rule out the possibility that Mars did indeed
once have oceans and a thick atmosphere with liquid water present at the surface. Although
perhaps this seems less likely now than before Mariner IV, it is still possible that such
circumstances did prevail at some time in Mar's’ history, then gradually disappeared before the
present surface was formed. X

st d

On the other hand, that present surchg bhseld may represent a suitable place for the
formation for simple life forms. M;:rs, unlike ’r‘he Moon, has a thin atmosphere which must
have come from the interior over the course of time. The Martian atmosphere is known to
contain substantial amounts of carbon dioxide and about the amount of water to be expected
in vapor form over ice, presumably the main constituent of the polar caps of the planet.

Now it is most likely that whatever process liberated water and carbon dioxide from the

primordial matter of Mars also liberated substantial quantities of organic compounds like methane,
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ammonia, and hydrocarbons. Such compounds must have been concentrated at various times

. . M - . k
and various places in the Martian soil . The@ temperatures gef above freezing just due

W e e M
to solar heating in equctorlal regions on Mars, 'axs there-remggetye isolated internal sources

—

/of—;e’; that produce IocaF"oases - perhaps, the same sources of heat connected with the

degassing of the planet itself. Thus, there may well have existed at some places on Mars
the chemical and physical conditions necessary for the initiation of simple life forms.

Such a "model" is unaffected by the Mariner IV findings; It is, in fact, the picture many
biologists and other scientists hadAdevelopeg‘::as a guide to the possible biological exploration
of Mars long before Mariner IV. It is primarily on the basis of such a picture, along with
secondary hopes of ancient oceans, that the National Academy of Sciences recommended

last year to the National Aeronautics and Space Administration a large scale and aggressive

program of exploration of Mars leading to evenfual direct tests for, and analysis of, hfeM

M '9—\14_‘4114‘3 s Attt n /t&'w M aco M a
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the basis for the NAS \\_ ™,

forms that may exist there .

P

"None of the. results from Mariner IV significantly change

e

/ recommendations .

Mars is still the best, and a most promising, place to search for extra-/ ]

| terrestrial life. Mars is certainly a most exciting and informative place to explore from the
non-biological point of view as well .

._nen-biolegical -L/ .

The meaning of Mariner IV to us ﬁ—fhet—we‘sheuld—wgorously—enéﬁmynatwely—uh lize—
han g s Aollaye Homno
our growing space capoblhry to follow up Mariner's unexpectedly informative "First Close-Up
Vie an Ut & -’f Mv}«u-wd cza{f,wcﬁ

Look" with abmal, long range program of Martian exploration , both blologlccl “and non-

Pilfekze,

There will be only a brief instant in human history when Man first becomes
>
Only one or w,ncﬁbns will have the opportunity

biological .
familiar with the surface of another planet.

If we but wish it to be, that instant can be the coming decade

it

to carry out this endeavor.
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and this nation will remai’_n.,ot“fhé/forefronf of a great human adventure .
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